Functionally graded structures such as beams, plates, and shells are those in which the volume fractions of two or more materials are varied continuously as a function of position along certain direction(s) of the structure to achieve a required function. Due to the dramatic increase in the use of functionally graded materials (FGMs) in a variety of engineering structures (e.g., mechanics, aerospace, automotive, nuclear, civil engineering, and medical prosthetics), as typical and principal mathematical issues, modeling and optimization of functionally graded structures have attracted the attention of many scientists in recent years for predicting the mechanical behavior of such structures [1] [2] [3] [4] [5] [6] [7] [8] [9] .
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This special issue collects selected papers on modeling aspects and the analysis of structures embedding functionally graded materials (FGMs).
S. Topal and S. Dag presented in their paper two different -integral-based computational techniques, which can be used to conduct fracture mechanics analysis of orthotropic functionally graded materials subjected to hygrothermal stresses. The methods presented in this paper are shown to be effective ways of taking into account hygrothermal effects and evaluating fracture mechanics parameters and thus can be used to solve fracture and fatigue problems involving complex geometric configurations and loading conditions.
In the paper by S. R. Mahmoud et al., the effect of nonhomogeneity and rotation on the free vibrations for elastodynamic problem of orthotropic hollow sphere is dis- Nonlocal elasticity model for bending analysis of sigmoid functionally graded materials (S-FGMs) nanoscale plates is presented in the paper by W. Y. Jung and S. C. Han using a first-order shear deformation theory and Hamilton's principle. The material properties of S-FGM nanoscale plate are assumed to vary according to sigmoid function (two power law distributions) of the volume fraction of the constituents. The effects of nonlocal parameters, power law index, aspect ratio, elastic modulus ratio, side-to-thickness ratio, and loading type on bending and vibration response are investigated in detail. The work presented in the paper 2 Mathematical Problems in Engineering by W. Y. Jung and S. C. Han can be helpful while designing nanoelectromechanical system and microelectromechanical system devices using the S-FGM nanoscale plates. In the paper of F. Tornabene and A. Ceruti, the generalized differential quadrature method has been presented as a means, to investigate the static and dynamic analysis of functionally graded and laminated composite doubly curved shells and panels. The mechanical models presented by F. Tornabene and A. Ceruti, is based on the so-called first-order shear deformation theory (FSDT). Three different optimization schemes and methodologies are implemented. The particle swarm optimization, Monte Carlo, and genetic algorithm approaches have been applied to define the optimum volume fraction profile for optimizing the first natural frequency and the maximum static deflection of the considered shell structure.
In the paper presented by A. E. Alshorbagy et al., the boundary value problem of the uncoupled thermoelastic behavior of functionally graded plate is formulated and solved. First, the temperature distribution is predicted to be used in the thermoelastic analysis of functionally graded plate. Then, a finite element model based on the firstorder shear deformation plate (FSDT) theory is proposed, accounting for the exact neutral plane position, for modeling the functionally graded plates. A comparative study is performed to illustrate the effect of considering the neutral plane position.
The paper presented by S. Kim et al. deals with the thermoelastic characteristics of circular disk TBC specimens with and without a functionally graded layer between the top and bond coats. Two partial differential equations are derived based on thermoelastic theory, and the thermoelastic characteristics, such as temperature distribution profiles, displacement, and stresses, are determined through mathematical approaches. Because of the complexity of the governing equations, a finite volume approach is adopted to analyze the thermoelastic characteristics.
The papers published in this special issue only discuss some of the most significant topics about the mathematical modeling and optimization of functionally graded structures. However, the included papers present significant contributions and promising methods.
